teciical Paper 14 
Sh LIBRAHY PARTMENT OF THE INTERIOR 
JUN 23 1918 FRANKLIN K. LANE, SECRETARY 
BUREAU OF MINES 


PRINCETON, N. J VAN. H. MANNING, Director 


WEIGHTS OF VARIOUS COALS 


BY 


S. B. FLAGG 


WASHINGTON 
GOVERNMENT PRINTING OFFICE 
1918 


Google nite 


The Bureau of Mines, in carrying out one of the provisions of its organic act—to 
disseminate information concerning investigations made—prints a limited free edition 
of each of its publications. 

When this edition is exhausted, copies may be obtained at cost price only through 
the Superintendent of Documents, Government Printing Office, Washington, D. C. 

The Superintendent of Documents is not an official of the Bureau of Mines. His is 
an entirely separate office and he should be addressed: 


SUPERINTENDENT OF DocuMENTS, 
Government Printing Office, 
Washington, D, C. 


The general law under which publications are distributed prohibits the giving of 
more than one copy of a publication to one person. The cost of this publication is 
5 cents. 


2 


First edition. February, 1918. 


ft 


D Google sa ore 


CONTENTS. 


Untroduetion 2. 0865 sie soate Aa CEE Gere Set Fhe Sek tes COB e SUS we ee eee 
Changes in weight or volume by wetting and shaking.............-.--.-..-- as 
Conclusions based on tests.......-.-.---.--- 222 e eee ee eee eee eee eee eee eeeeee 
Weirzhts of 177 samples... 2502-5) c costes erates socnhes tans essa a seheeest 
ConGluslONs ss ook So ease Gelso cin des ale Daiiebistalsr ana ble Deicuicis af sachiae' ds oebais Bettaldelaodtus 
Publications on the utilization of coal and lignite.............-......--.%.-.-- 
Publications available for free distribution.............-.....----------- 
Publications that may be obtained only through the Superintendent of 
Documents 25.65.26, nssscgesenwopet tate sgitecasen stad eee ci oetecute ses 


TABLES. 


Taste 1. Changes in weight or volume of coal by wetting and shaking........ 
2. Weights of various coals............--- 222 ec eee cece cee ee eee eee eee 
2361918: 3 


Google 


WEIGHTS OF VARIOUS COALS. 


By S. B. Fraga. 


INTRODUCTION. 


Many different kinds of coal have been tested and analyzed by the 
Bureau of Mines in the course of its investigations relating to the 
purchase and use of fuel by the Government and to safety in coal 
mining. Advantage has been taken of the opportunity thus afforded 
to obtain information as to the differences in weight of the different 
varieties. 

Probably most people know that different coals vary somewhat in 
weight, but there seems to be little available information as to the 
range of this variation. Marks ¢ gives the specific gravity, or weight 
compared with an equal volume of water, of anthracite as 1.4 to 1.8; 
of bituminous coal as 1.2 to 1.5; and of lignite as 1.1 to 1.4. Marks 
also gives an average value of 97, 84, and 78 pounds for the weight of 
asolid cubic foot of each of these fuels. These figures are useful in 
computing the amount of coal in the ground under a given area, but 
most persons are more interested in the weight of a cubic foot of 
broken coal as delivered or as stored. Obviously, variations in the 
weight of the solid coal affect the weight of the coal as delivered, and 
one must not expect a cubic foot of lignite in a pile to weigh as much 
as a cubic foot of anthracite. However, factors other than variations 
in specific gravity affect the weight of a cubic foot of delivered or 
stored coal. Among these are the quantity of surface moisture, the 
proportions of coarse and fine coal, and the amount of shaking or 
settling. 


CHANGES IN WEIGHT OR VOLUME BY WETTING AND SHAKING. 


The Bureau of Mines has never undertaken to determine how far 
each one of these factors affects the weight of a cubic foot of coal, but 
the following table shows the results of some observations of the 
changes in weight and volume of one type of coal from wetting and 
from shaking or settling. This sample was a bituminous coal from 
a mine in Westmoreland County, Pa., which was working both the 
Upper and Lower Freeport seams. 


a Marks, L. 8., Mechanical engineers’ handbook, 4th ed., 1916, p. 455. 
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WEIGHTS OF VARIOUS COALS, 7 
CONCLUSIONS BASED ON TESTS. 


The results presented in Table 1 seem to justify the following con- 
clusions: ; 

1. Of two samples of any coal that are composed of the same pro- 
portions of pieces of different sizes, the sample having the higher 
moisture content will usually weigh the more per cubic foot. 

2. The sample of higher moisture content will usually occupy more 
space for the same number of pounds of (dry) coal than will a sample 
of lower moisture content. However, the increase in volume for 
the wet coal is not as great proportionately as is the increase in weight 
per cubic foot. ® 

3. Coal shoveled loosely into a container will settle appreciably if 
the container is shaken, and the weight per cubic foot will be corre- 
spondingly increased. 

4. Slack coal composed of a mixture of the smaller pieces up to 
and including nut size weighs more than screened nut coal. 

This last statement coincides with the conclusions drawn from 
experiments with concrete mixtures, which have shown that a much 
denser mixture can be made by using certain proportions of 
various sized pieces. Pieces of nearly uniform size when piled leave 
about 45 per cent of voids. If these spaces are filled with finer coal of 
uniform size the weight of the mass is increased and the interstices in 
the finer coal can again be filled with still finer pieces, resulting finally 
inadense mass. It is evident, therefore, that the relative proportions 
of fine and coarse material have a considerable influence on the weight 
per cubic foot of the mass. 


WEIGHTS OF 177 SAMPLES. 


Most of the coals for which weights per cubic foot were determined 
were received in barrel shipments for test in small low-pressure 
boilers; hence domestic rather than steam sizes predominated. Table 
2,following,shows the weights per cubic foot determined by shoveling 
coal loosely into a box measuring 2 feet by 2 feet by 2 feet and 
leveling off with a straightedge. For some samples two weights are 
shown, one being the value for the coal as received and the other for 
coal broken so as to have no lumps larger than a man’s fist. 
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WEIGHTS OF VARIOUS COALS. 


TABLE 2.—Weights of various coals. 


Source of coal. 


- Run of mine... 


-| Run of mine... 


Size. 


Domestic....... 


75-15-104....... 


| 


Domestic lump. 


State or County or Mine or name of 
country. Province, Place. coal, 
Blocton........ Blocton.......- 
Pratt City and | T. C. I. group. 
Ensley. 
Corona. ........ Corona......... 
Acton..... ? 
Townley. 
Clarksville 
Denning 
Sebastian, Le |............ 
Flore. 
Franklin....... Denning.....-- 
Australia. . . New South | Abermain......) Abermain......|.. 
Cessnock.......| Abedare........ 
-| West Wallsend. 
| Neweastle......) Whitburn...... 
Canada..... Vancouver, 1S2\|ciycsevecses coed 
land, British 
Columbia. 
esa do...... sl aoe a Michel......... eayeeeRe 
ia 
ee do......|...-.do.......--| South Welling- | Wellington..... 
ton. 
China.......| North China...) Kaiping field....C hao Ko 
Chwang. 
aseae do......|.....d0........./.....d0.........| Tongshan and 
Chao Ko 
Chwang col- 
lieries. 
Saeed do......| Southern Man- | Fushun (?).....| Oyama and 
churia. Fest. 
ceeee do......].....do0.........| Mukden........| “Fushun coal’”’ 
satis do......; Shantung......! Tsuchuan......) Tsuchuan, E 
stratum. 
aceon GOs sas e]o2 sO pe. 2secc<)oas0280sd secczys||/Tsnchuan,. D: 
stratum. 
Colorado....| Las Animas....| Rugby.......-- Primrose 
tage 0: .5<5sfos: 7-00.25 .20¢3s} Aguilar. Royal. -.... 
sai do.....-| Gunnison......| Floresta Floresta........ 
wea’ do.....-| Garfield........} South Canyon..) Sunshine Can- 
yon, Wheeler 
vein. 
ebaed do.....-|....-d0.........].....-d0........./ Sunshine Can- 
yon, D vein. 
Crested Butte..! Smith anthra- 
cite. 
Pittsburgh..... Durham.,...... 
«| Herrin... 23. 4) JORTCY ceca y cues 
3 Belleville....... Prairie......... 
Williamson. ...] Carterville..... Burr C.. 
Saline .2. os cec.3 Eldorado....... Eldorado. 


-| Madison. 
.| Perry. 
:| Williams 
-| La Salle. 
Fulton. . 


Williamson... .} } 


-| Sullivan.::..<.. 


-| Maryville. 
-| Du Quoin. 
-| Johnson Ci 
Cedar Point... 
St. David...... 


on. 


ng Bawa pean sexes tOsosesas ae 
-| Saline..... .--| Harrisburg. 
Sangamon, -| Andrew........ 
La Salle La Salle.......- 
-| Greene... Jasonville... 
22 dO ache Dinton..6s034: 
10 cw Sullivan 
do Jasonville...... 
KnOXSscsaeschs Bicknell...... 
thyed WO.e2schaszclte schOlsescreyins 


Shelburn....... 


Vermilion...... Clinton......... 
(: ( Vi80. sec css aced West Terre 
Haute. 


:| Donk Br 2 
-| Majestic No. 6.. 


Blac ie Briar. ... 

N05: Du. scatats ons 

Big e reek Nos. 
2and 4. 

pee! Virginia. . 


Black Creek... 
-| Antioch 
Green Valley.../ 
-| Tecumseh Nos. 
land 2. 
Indian Creek... 
NO 4.520552} 99 


Jackson Hill 
No. 5. 
Speedwell No.2.! 


Domestic lump. 
Run of mine... 
80-15-54........ 
80-15-54........ 


paige Seas egure 


a Percentages of lump, nut, and slack. 


Weight per 


cubic foot. 


ae 


‘Pounds.| Pounds. 


49.5 |20222022 
43.0 |......2. 
50.0 2222227: 
47.0 |" 48.5 
50.0] 49.5 
55.5 |......3. 
52.8) =. 252025 
49.5 |........ 
52.5] 52.0 
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TABLE 2.—Weights of various coals—Continued. 


Source of coal. 


Place. 


Sam- 
le ] 
° | State or County or 
country. province. 
53 | Iowa....... Appanoose..... 
B48 [555 5-dOn eases Monroe......... 


Cascade .......- 


New Mexico McKinley...... 


Shady BORO close sesavdicks 
Rice eo EE 
Guernsey .....- 
sacdOecsce| csc GOL s5000225 
ees ies as, Jefferson. ...... 
Oklahoma...) Pittsburg...... 
wesc Ot saeies Okmulgee...... 
sea OO wocaia| sams Wess sas ecae 
pee | SO 
Pennsyl- ee 
vania. 


“Schuylkill 
Luzerne........ 


os] SUITORS so sas0ce 
.| Sturgis. A 


<.] Mountain Ash. 


.| Henryetta.. 


jay 
StraightCreek. _ 
Kettle Island .. 
Clay 


Williamsburg... 
peak Creek..... 


Nelsonville... . 
Klondyke...... 


Cambridge..... 
Piney Fork...., 
Buck and Car- | 
bon. 
Dewar.....--.. 
ak ests G0. s002 


a Percentages of lump, nut, and slack. 


Mine or name of 
coal. 


aire. iepeadan 
No. bee 


Hojo... 35 
Sree eee 


No.1 and 2. 
Carri ces ic3 23 


| CaryandCastro. 


Glendon....... 


Grinstea 5 
Mountain Ash.. 
Bon Jellico..... 
Bear Creek. 


Denniston...... 

Stalter No.1... 

Murray Hill 
No. 2. 


ae Henryetti ee 


Delaware, 
Lackawanna 
& Western 


Susquehanna 
Coal Co. an- 
thracite. 

Anthracite... .. 

Delaware «& 
Hudson an- 
thracite. 

Pennsylvania 
& Reading 
anthracite. 

Anthracite ..... 

Buck Run an- 
thracite. 

Anthracite..... 


Delaware & 
Hudson an- 
thracite. 
Anthracite 


Size. 


70-20-104....... 
95-5-0a.. 
85-10-54........ 


60-30-10 @....... 
70-15-15 a 


30-40-30... 
3515-200 


Furnace. 
Chestnut, 
Furnace. 


ad 
di 


Weight per 
cubic foot. 


Broken 
coal. 


on 
asoone 


10 


Sam- 
le 
°- | State or 
country, 
108 | Pennsyl- 
vania. 

100 | .s52c do...... 
110) }o.3<2 do...... 


= 
ow 
o 


156 |.....do. 
do.....- 
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TaBLE 2.— Weights of various coals—Continued. 


Source of coal. 


County or 
province, 


Luzerne........ 


:.| Marion... 
.--| Rhea... 


.| Yatesboro.. 
-| Seminole. 


-| Twin Rocks. 
-| South Forks... 


- Holsopple. - : 


Place. H 


Beaver Brook. 


Epton........- 
Leechburg...- 


Sagamore 


Haw x Run. 


.| Sagamore 


Madera... 


‘| Curwensville.. 
-.| Madera.....-.- 
-| Carnwath. . 


Dubois. ...-..- 


:| Jefferson Line. 
-| Dubois No. 


Dubois .. 


“Robertsdale. . 
Rey: noldsville. 


Brockway ville 
McDonaldton. 


Ralphton..... 


Atlasburg.... 
W yano... 


Briceville...-.. 


Graysville... .. 
Hiawatha..... 


-| Soddy.... 


Mine or name of 
coal. 


Hazleton dis- 
trict anthra- 
cite. 

Anthracite..... 

Lackawanna 
district an- 
thracite. 

Peters Creek 
No. 2. 

Armstrong....- 

Yatesboro.. 


Seminole. 
“Argyle No. 1.... 
Commercial 
No. 5. 
Greenwich No. 


3. 
Yellow Run.... 
Plymouth...... 
Forge No. 1..-. 


“| Peerless No. 4.. 
-| Cronk No. 5.. 
-| Wilson No. 2... 


Rogers No, 3... 


‘| Owens No. 8... 


Caldwell. . 
Madera 


:} Carnwath No. 2. 


Shaft No. 2. 
Eriton... 


Robertsdale. . 

Soldier Run 
and Trout 
Run. 


Pardus: essed 
West Clarion... 


Pen Mar Nos. 
2and 3. 


Ralphton Nos. 
land 3. 
Zimmerman 
Nos. 4.and 5. 
Quemahoning 
Creek No. 1. 
Maple Glen or 
Peters Creek. 


Land 2. 


CrossMountain | 


No. 1. 


-| Jackson........ 


Indian Moun- 
tain. 
Falls Branch... 


Powhatan...... 


Bryson Moun- 
tain. 


Whitwell 
Graysville 


Hiawatha...... 


-| 60-25-10... 


++} 40-80-30 a. 
Dagus......-. : 


-| 85-10-5 a... 


Size. 


75-20-54.......- 
90-5-54.... ‘ 
70-20-10... 


5-15-80 a... 
10-15-75 a. 


0-10-90 a. . 
20-10-70 a. 
15-10-75 @ 
45-15-40 a 


30-30-40 @ 
0-10-90 a. 
60-20-20 @ 
70-20-10 a 
60-15-25 a... 


35-25-40 a. 


60-25-15 a. 
65-20-15 @ 


15-15-70 a. 
0-0-100 a... 


15-10-75 @ 


| 10-35-55 0... 
‘| 0-10-90 a... 


10-40-50 @. 221. 
S0-18-24....... 


a Percentages of lump, nut, and slack. 


0 
D 
T 
_ 


Weight per 
cubic foot. 
Soe] as Broken 
al. 
ceived.| C8 
Pounds.| Pounds. 
5670 |. se sense 
82.5 |scosacce 
BAO Saas 
Ot eee ee 
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TaBLE 2.—Weighis of various coals—Continued. 


Source of coal. Weight per 


cubic foot. 
Sam- 
pe / Size. 
No. | State or County or Place Mine or name of cele Broken 
country. province. v coal. ceived coal. 
162 | Washington] Rhea........... Blac ED Pas Siw se stax sede (Briquets)..... 
| mond. 
Roslyn.......: Nos. 1 and 2... .| 60-30-10 2... 
Lea esaces weesoat Burnett and | (Briquets)..... 
Black Dia- 
mond. 
Nos. 1-5........ 94-3-3 a........ B30} oa5sz525 
Pocahontas 3 | 3-5-924........ Cy Rees 
and 4 beds. 
Caswell Creek. .| 20-10-70 4...... 55, 01]. 22 e8 
-| Winding Gulf |.........-...-.-. 41,0 NS s2c2620 
briquets. | 
169 |..... GOs ch eagemeets stesers -| No.3 Pocahon- | 4-2-944........ DLO se2easen 
tas bed. 
os eed Ob at encs 56.5 
Pocahontas 55.5 
coal. 
T72||'2552's GOEssess|sacudese vemescel eeasseeves sdoeas Kanawha re- | 75-15-10 4...... 55sD |x esasees 
gion. 
i bre eae MOY coups setsoesescue estes) Sasa eUOcem stele Near Morgan- | 50-20-30a...... BLO-|sS e223 
town. 
174 | Wyoming. .| Hot Springs....| Gebo.......... Owl Creek 52.5 
175. [2-513 0: 2-32 Sheridan....... Kole c.y03—a2 Kooi...... 45.5 |. 
176 |...-. do......| Sweetwater....| Rock Springs.| Blairtown. so2) 905.5<15 
pi al Bae GOzns shlleac-s (: (seer eer Superior. ..... ie eee Sere | 47.0 |. 


| 


a Percentages of lump, nut, and slack. 


CONCLUSIONS. 


A study of the foregoing table indicates that heavier weights may 
be expected for coals of high fixed carbon content than for those of 
low. Increased ash content seems to lower the unit weight. It is 
also true, in general, that the coals high in moisture are lighter than 
those low in moisture and the younger coals are lighter than the 
older coals. ; 

These variables combine in so many ways, however, that it is 
difficult to determine from the data available anything more than a 
general trend, and consequently little use can be made of the knowl- 
edge of a change of one or more of the variables. 

In using the weights given in this paper the reader must remember 
that the figures were obtained in a certain way or under certain con- 
ditions, and that the weights per cubic foot for the same coals when 
wet or when stored in a deep pile or bin or in a car that has been 
jarred and bumped in transit may be quite different. For this 
reason one should not expect that the use of the weights per cubic 
foot contained in the foregoing table will give accurate results within 
say, 10 or 15 per cent, if applied to coal in a storage pile or other 
place where the material is liable to be in a compact mass. 
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A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until the 
edition is exhausted. Requests for all publications can not be 
granted, and to insure equitable distribution applicants are requested 
to limit their selection to publications that may be of especial interest 
to them. Requests for publications should be addressed to the 
Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications 
available for free distribution as well as those obtainable only from 
the Superintendent of Documents, Government Printing Office, on 
payment of the price of printing. Interested persons should apply 
to the Director, Bureau of Mines, for a copy of the latest list. 
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1 fig. 
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